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At the World Exposition in Paris, 1889, 
a newspaper was actually printed on a 
newly developed press powered entirely 
by solar heat. This invention had little 
merit, however, because it could not hope 
to fulfill the requirements of commercial 
newspaper production. | 
In all fields, the merits of any product 
are tested by its practical value. It is note- 
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worthy that in the field of absorptive 
lenses, Soft-Lite has grown steadily in 
professional acceptance since its intro- 
duction in 1908. Soft-Lite is the world’s 
most frequently prescribed absorptive lens 
— because Soft-Lite meets highest pro- 
fessional standards for quality and per- 
formance, and patient requirements for 
greater comfort. 


PROVIDING TRUE NEUTRAL ABSORPTION —GREATER COMFORT—BETTER APPEARANCE 


The merits of Soft-Lite Lenses may be measured by 
their inherent qualities, professional approval 
and patient satisfaction 
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EVOLUTION OF COLOR VISION TESTS* 
Elsie Murray 


Psychological Laboratory, Cornell University 
Ithaca, New York 


PART II. 


D. Practical Tests: Evaluation of Typical Examples 


These may be screening or differential tests. In the first, designed 
to segregate the dangerously aberrant from the normal in the interest of 
public safety, economy of time and materials, and fairness (with ref- 
erence especially to low mental levels, and the wide diversity of defects) 
are essentials. Differential tests should be adapted to the specific vocational 
situation and checked against ability in it. No test of either type is vali- 
dated purely by theory, or mathematical calculation of ‘‘confusion colors’’ 
from the color-mixer’s triangle. Reliability must be proven through mass 
application and correlations. 

Desiderata 

In rough-and-ready short-cut screening tests for gross defect and 
mass results, (1) economy demands that total time consumed lie within 
five minutes, that materials be standardized by spectrophotometric tests 
(not by the normal eye alone), reproducible, durable—tesistant against 
soiling, breaking, marring—easily manipulated, and portable (26). (2) 
Fairness (in view of the wide range of mental ability and color discrim- 
ination) implies the set task be simple (suited to mediocre intelligence) , 
with enough variety and appeal to evoke concentration and effort, in 
short pulses of attention. Items should be sufficient in number and range 
throughout the spectrum to tap variations in chromatic and luminosity 
functions, and fairly equated in difficulty. Set-up must be predetermined, 


*This paper is part of a symposium on Color Blindness and Color Blindness Tests 
arranged for the March 4-6, 1943 meeting of the Optical Society of America by the 
Inter-Society Color Council. From the Journal of the Optical Society of America, Vol. 
33, No. 6, pp. 323-334. 1943. Part One of the Murray report appeared in the March 
issue. 
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so arranged as to eliminate involuntary suggestion from the experimenter; 
with surroundings neutral, illumination controlled. Visual angle should 
probably include a paracentral area. Time should be limited, distance 
constant. Viewing should be binocular with vision corrected for gross 
myopic or astigmatic defects. Instructions to subject must be precise, un- 
ambiguous, rigidly adhered to; if illustrations are permitted they should 
be standard. Scoring directions should be unambiguous as to latitude in 
responses credited with a pass. Test should be accompanied with a table 
showing in detail per cent of correct and of atypical responses on each 
item for mass results. Obsolete and cumbersome descriptive or theoretical 
categories should be eliminated. The color tester should be familiar with 
the deviate’s tendency to rely on chroma or brightness in judging reds 
and greens and with the fact that the critical reds and greens are not the 
slightly yellowish tones of the dyer and popular speech. He should also 
understand devices for detecting simulation of normality or deficiency. 

Differential tests for special vocations should be adapted to special 
needs as to materials, optimal illumination, region of spectrum of im- 
portance, degree of accuracy desirable, size of field and fineness of pattern- 
ing, distance, etc. 
Evaluation of Current Screening (and Differential) Tests 

These may be subdivided according to the task set, into Sorting, 
Matching, Naming, Discrimination, and Sensitivity (Recognition), Ar- 
rangement, Reproduction. But these functions overlap, the subject, no 
matter how carefully instructed, may transfer the task from one head 
to another by ‘‘self-instruction:’’ e.g., in the Holmgren wools his de- 
cision, ‘“That standard is probably green, I'll pick everything I’ve ever 
heard called green’’ produces results sometimes satisfactory, sometimes 
amazing. 

I. Sorting Tests. Holmgren Wool Test and Modifications 


In standard form, as issued by a reliable firm, this consists of 125 
small skeins dyed with permanent dyes in various shades and chromas; 
and three large standards or test skeins—pale yellowish green, pale rose 
or purple (toward violet), and vivid red (in Munsell notation roughly 
5GY 7/6, 10P 6/8, and 2R 4/16) (27). Many variations are avail- 
able today. Stoelting’s 1931 catalogue described 5 different sets called 
Holmgren, as well as Jennings, Oliver, Thomson, and Whipple modifi- 
cations. The Army and Navy form, that adopted by the American Oph- 
thalmological Society in 1901, and the Whipple modification all consist 
of 125 small skeins with larger test skeins. Thomson's variant, favored 
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by railroads, uses forty small skeins only—an inadequate assortment. 

The procedure as outlined originally by Holmgren calls for a black 
background, moderate lighting, and allows one minute for the total test, 
with the examiner counting 1, 2, 3, etc., as the subject picks 8-10 matches 
for each standard (thrown down one at a time, one or two feet beyond 
the pile of skeins) , and tosses them down beside it. It is doubtful if any 
examiner holds to this method today, or secures the typical results pre- 
dicted by its originator, or figured in his colored plates. Holmgren him- 
self used the weak green skein first for a general diagnosis, with provision 
of 10 “pure greens,’’ deviating neither toward blue or yellow matches. 
If the candidate made no mistakes he was judged normal. 


If tan, drab, or a red match were chosen the test was continued, first 
with the purple, then with the red skein. Holmgren himself recorded 
three degrees of defect: 2, 1, and 0.5. He also fully recognizes the com- 
plications introduced by unrecognized acquired or pathological cases. 


The test is the favorite of borderline, color-weak, and even color- 
blind cases. The vivid dye colors, large visual angle, and peculiar lumin- 
osity relation of the three standards, which appear yellowish or fawn, 
bluish, and brownish, respectively, to the average deviate, often permit 
him to succeed through the use of secondary criteria (chroma and bright- 
ness doing duty for hue). Either directly or after a little practice off the 
scene, he learns to avoid doubtful skeins, selecting near-identities only. 
Long ago, U. S. Navy and Public Health officers exposed the weakness 
of the method, which let many deviates slip past as normal, yet tripped 
nervous color-capable, dismayed by the mass of 125 variants to select 
from, straining to discover all with the faintest trace of green or rose or 
red (28). 

While the Holmgren wools did yeoman service in early railroad 
days in northern Europe and in America, picking 4 to 5 per cent of color 
defectives out of thousands of railway employees (largely by a much 
simplified method introduced by Holmgren), its inability to segregate 
another 4 per cent of ‘‘color unsafe’’ has been recognized in Great Britain 
and on the Continent for more than fifty years. Its failure to meet United 
States requirements today is patent along four lines. First, there is no 
uniformity of procedure, either in total number of skeins or their color 
specifications, in the hue of standards, number of choices required, direc- 
tions, or timing. A pass in one examiner's office, failure in another, is not 
uncommon. Secondly, the relatively large masses of solid color permit 
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cases of central scotoma (from tobacco amblyopia or other cases) to get 
by. The skeins become soiled or faded. 

Most damning of all, the instructions are based on an erroneous 
and misleading set of categories. For Holmgren accepted literally the 
Helmholtzian theory in its original form (abandoned shortly by the 
physicist) selecting his three standards as earlier indicated to spot green- 
blindness, red-blindness, and violet-blindness. If retinal processes par- 
alleled those of the industrial color matcher’s colorimeter or mixture 
apparatus, it would be fairly simple to bait the test trap with yellowish 
red, yellowish green, or violet (a hue for each corner of the trichromatist’s 
triangle) , and catch and classify three types of defectives accordingly. The 
matter is less simple. Cases do not run true to Holmgren’s prediction 
(whether they ever did in Sweden, with Nordic eyes, is in doubt). Con- 
fused by the directions and the three fictitious types of defect one exam- 
inmer may pronounce the candidate green-blind, another, on the same 
evidence, red-blind (29), and when experts disagree it is customary for 
the court to dismiss the case against the candidate and pronounce him 
color normal (as in the famous British case of Trattles and Ettles). 

Even the later categories, deuteranopia and protanopia, define and 
describe their type cases too narrowly. Actually the neutral bands in the 
green for the two are not invariably confined to distinct yellowish and 
bluish regions, respectively (525 and 496 mu), but overlap, as Hecht 
has indicated (30). Certain examiners have accordingly shifted standard 
1# from pale yellowish to pale bluish green—doubling the chances of 
error in the matches, and rendering comparison of scores from different 
offices invalid. 

As a matter of fact, by increasing the number of standards to 8 or 
10, an expert examiner can learn much of the color system of the deviate 
from the set-up of 125 samples, detecting even the added complication 
of shortening of the spectrum. In addition to Holmgren’s three test 
skeins, Collins used pale blue, vivid blue, vivid yellow, fawn, and brown 
in her intensive study of ten deviates with a dozen tests (31 )—a combi- 
nation found useful by the writer also, with an added reddish purple. 
The test should be revised and standardized on this basis as an aid in 
diagnosing the accepted categories of defect or discarded. Only an expe- 
rienced examiner should pass on the results. Nor should merely naming 
the red and green test skeins be accounted as having passed the Holm- 
gren. If the number of test skeins is increased, the danger of infecting the 
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minds of the examiners and the public with the notion there are only 
three critical areas in the spectrum is decreased. 


Among the many devices proposed to prevent handling and soiling 
of the wools and reduce visual angle is the Jennings self-recording color 
perception test, utilized by the United States in World War I, still in use 
by railroads. Small areas of 68 skeins (greens and the assumed confusion 
colors for green) are exposed in one 12’’x12’’ compartment; 68 reds 
and confusion colors for red in a second (concealed). Green and red test 
skeins are shown in turn. Perforations, a stylus, and a record sheet 
slipped under each compartment allow the candidate to record his choices 
[see Stoelting (27)]. The scheme, however, is too cut-and-dried, ad- 
heres too rigidly to the obsolete Helmholtzian categories. Normals may 
fail, malingerers pass through memorizing of the two key patterns [see 
G. L. Collins (28) ]. 

There is also a Nela version, with skeins arranged in 24-48 trip- 
lets, a test skein between a comparison pair. Failure to equate the lum- 
inosity of the three apparently affords secondary and misleading cues, as 
the numerical scores fail to check against other criteria of ability, and an 
unprecedented percentage of women are pronounced deficient (32). This 
test was recently used in connection with an attempt to improve color 
discrimination with vitamin A dosage. 


Edtidge-Green Bead Test 


Hue identification, though no oral naming to disturb the tongue- 
tied, is here called into play—a function immediately related to accurate 
recognition of signal flags and lights. A daylight and binocular test, it 
carries the advantages of the Holmgren approach to average conditions 
of color viewing, with no call for manipulation of unfamiliar apparatus 
or squinting into an eye-piece, and a considerable range of colors. An 
8’’<8"’ box with four compartments, and four small apertures in the 
cover, labeled R, G, B, and Y, with a container of colored beads of dif- 
ferent chromas and sizes and tweezers to lift them is used (see Stoelting) 
(27). The test is independent of the Edridge-Green 7-type theory (33). 
It runs afoul, however, of a perennial difficulty in color-sorting tests, due 
to the presence in the hue continuum of intermediate or ‘‘mixed’’ colors 
—orange, blue-green, purple. Shall these be tossed into the red or yellow, 
the blue or green, red or blue compartments? If the former is the subject 
to be classed as red-weak, or color-blind? Hesitations are supposed to 
indicate color weakness, but they may proceed from excessive conscien- 
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tiousness or temperamental indecision. Further, the writer’s experience 
with a 60-card free hue-sorting test proves that with normals as well as 
deviates identification of fawns and browns with oranges or yellows is 
not a matter of direct observation, but of specific training in the contour 
lines of the color solid. ‘“Yellow,’’ to the uninitiated, is luminosity-plus- 
hue. (This perhaps explains the conviction of many a red-green blind 
that these hues are not lacking in his color system—the quality fawn 
or tan acting as surrogate for green, golden brown or red.) 


Nevertheless, this test has been found to be a useful auxiliary one, 
e.g., by Houston and others. The smallest beads test central scotoma, and 
a scoterythrous trend may be detected with the dark reds and magentas. 
Number and color of beads, and sizes should be standardized, box painted 
gray or white, and distribution curves for time and errors furnished. 

Philip’s card-sorting by color mass described earlier belongs here, 
though its sphere of usefulness is probably with the differential and in- 
dustrial rather than mass screening tests. 


IT. Matching Tests. Nagel Anomaloscope 


Matching by mixture (borrowed from theoretical researches) falls 
here, utilizing either rotating disks, the Helmholtz color-mixture spec- 
troscope, or the instrument devised by Nagel, himself anomalous-visioned 
(34). The Rayleigh equation used to separate so-called protanomalous 
from deuteranomalous turns on the proportions of red light to be added 
to green to match yellow. Color-blind accept a wide range of ratios, 
color-weak and normal a narrower. The results are equivocal, however, 
failing to show whether the subject is green-sensitive or red-insensitive 
according to Houstoun and Hess (see Hayes (3), p. 554 f.). For you 
are working with three unknowns, the yellow valences of sodium, 
thallium, and lithium light. The variability of sensitivity to the latter in 
red-green blinds and in normals or color-weaks is evidenced by Pitt’s 
luminosity curves for 11 protanopes (35), and Houstoun’s curves for 
scoterythrous vision based on an unselected group of 600 (36). The test 
is time-consuming, unless cut-and-dried equations are used—in which 
case, Houstoun pithily remarks, if there are only three hat-sizes, there 
will be found only three sized heads. 

A more satisfactory method is to leave green out of the equation and 
concentrate on variability in scoterythrous vision (alias ‘‘protanopic’’ 
and “‘protanomalous’’), i.e., the visibility of long-wave stimuli (see 
threshold tests). Houstoun believes sensitivity to red may vary as 1 to 
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20. Canvas of astronomers and spectroscopists indicates wide differences 
in the emission lines visible between 680 and 800 mu and beyond. 

Since red is of high signal value, cut-off of its chromatic and lumi- 
nosity functions in normal or anomalous as well as in red-green blind, 
is a critical matter. So far it has proven the main stumbling block in test 
construction, in part because of its variability, in part because of false 
analogies with green insensitivity (which is primarily chromatic). 
Actually, scoterythrous vision appears to overlie red-green blindness or 
weakness as astigmatism may overlie myopia or hypermetropia. Though 
its retinal correlates are unknown, it carries a shift of the maximal bright- 
ness region from yellow-green toward blue-green, similar to the shift in 
twilight or night vision (hence it may be found related to a trend 
toward rod vision and a preponderance of rhodopsin, the absorption 
coefficient of which for long wave-lengths is virtually nil). Therefore, 
a test for the relative luminosity of blue-green versus yellow-green forms 
a second substitute for the equivocal Rayleigh equation. A third signifi- 
cant type of equation using disk mixture or overlapping filters turns on 
the amount of blue that must be added to red or green to match gray 
(the equivalent of a B+ Y mixture in cases of deficiency). The 
‘‘protanope”’ (scoterythrous) requires a small though variable amount of 
B, his neutral strip falling on carmine to scarlet; the “‘deuteranope”’ 
(average red-green blind), considerably more to neutralize the yellow 
valence of red stimuli, his neutral line falling on an off-spectrum purplish 
red. For other useful equations, see M. Collins (6, 95 f.) and D. B. 
Judd (17). 

These, however, with the exception of the threshold tests, are pri- 
marily theoretrical and exploratory, unsuited to mass screening, though 
simplified differential tests using Munsell papers might be evolved to 
represent them (37). 

Paired Matching 


Matching of a set of 50 Bradley papers exposed simultaneously in ~ 


order, with 5 chroma variants for each of the ten hue series, has been 
used effectively by Collins on her ten widely differing color deviates. A 
numerical rating based on results would apparently parallel degrees of 
ability closely. The Inter-Society Color Council is developing an aptitude 
test similar in type for normals, with 40 (or fewer) glossy chips repre- 
senting low chroma variants of R or pR; arranged in a fixed but hap- 
hazard order. Immediate removal of the chip matched increases the 
difficulty of matching. The writer is using 6 paired sets of Munsell 
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papers, B, R, G and BG chromas, and R and G hue strips in middle 
values, with grays and confusion colors interspersed, in the study of 
borderline and red-green blind cases. Except with very low chromas, 
however, color deviates may match successfully by means of the blue 
and yellow valences of their spectra, identities, remaining identities. Con- 
fusion colors must be very carefully selected in varied brightness to trap 
them. For many normals, the judgment of equality, especially in surface 
colors, is the most difficult, slight differences in reflectance proving dis- 
turbing. Choice of match may be facilitated by mechanical devices for 
bringing the test color and match together at the same point of illumina- 
tion (Helmbold, Balinkin). For the effect of color temperature of illumi- 
nation, and of macular pigmentation on matches see Garner, Nickerson, 
and Judd (38); also Wolfflin (in Haupt, 551). This was observed as 
early as 1794 by John Dalton. 


III. Naming Tests. Edridge-Green Lantern 


Lantern tests are preferred by seamen as more cognate to their daily 
tasks than wool sorting. Where ability to identify and discriminate sig- 
nals is in question, the usual objection to stress on naming becomes 
invalid. Colored filters matching signal lights and revolving disks carry- 
ing apertures of grades sizes and reducing filters with slides simulating 
fog and rain are provided. Forty or more combinations form the original 
test. Simpler lanterns (using three colors only, R, G, and Y) and shorter 
methods have been devised, some exposing lights singly, others in pairs 
at equated intensities (39). The latter arrangement, however, is obvi- 
ously inadequate. Red and green at equated intensities are still dis- 
tinguishable as different chromas of yellow, whereas under certain 
atmospheric conditions chromas may be equated leaving the color-blind 
or colorweak at a loss to identify the hue. Equation of intensities for the 
normal eye, moreover, may not hold for the scoterythrous. If the bluish 
green of our street traffic lights (which is nearly colorless for red-green 
blinds) is used instead of yellowish green, some of these objections cancel 
out. It is doubtful, however, whether reductions of the visual angle at a 
fixed distance (usually ten feet) may do duty for increased distance. 
Even a slight myopia or hypermetropia appears to affect the thresholds 
for red and blue (one favoring red, the other blue). 

A naming test applied to two normals and two deviates by the 
writer, using saturated and desaturated hues in Munsell papers, showed, 
as expected, a tendency in the latter to swing low chroma yellows toward 
R or G in apparently haphazard fashion (40). In general, deviates can 
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use color terms with nearly 50 percent accuracy, having acquired them 
by arbitrary association, as an American might pick up Arabic phrases. 


IV. Discrimination and Sensitivity Tests 


(A) Number of discriminable hues: Houstoun’s contouring 
method.—Using color filters with varying degrees of overlap, Houstoun 
has determined the total number of discriminable hues on the periphery 
of the Maxwell color triangle for a number of cases (range 9-140). 
Confusion of saturation with hue differences—a perennial source of error 
—may explain his failure to locate a true dichromat (41). This method, 
which is time-consuming, belongs rather in the exploratory or supple- 
mentary category for doubtful cases. MacAdam’s procedure for normals 
rates similarly (42). 


(B) Hue recognition: Nagel cards—This 16-card set, used in the 
German army, has gone through many editions. Each 2%” card 
carries a 1 34”’ circle made up of 24 color dots (%’’) on white. Carmine 
in 2 or 3 chromas, green, gray in 3 values, and in the 11th edition 
(1926) orange, olive, violet, and blue are used, one hue or two to a 
card. The twelve cards of section A are exposed simultaneously with the 
queries: “‘Which card contains red spots? Which all red? All green? 
All gray?’ Section B (4 cards) uses scarlet, green, olive, fawn, brown, 
and gray spots, and is used both for naming, and for the color contrast 
effect (of juxtaposed spots) said to characterize color-weak or anomalous 
(to which group Nagel belonged). This has been used by M. Collins, 
Philip, Jennings, and others, but is generally held unsatisfactory, passing 
many color-weak (43). The array of 12 cards presents too complex a 
field for lower levels of mentality and requires too concentrated attention 
and too much time. Printed on gray, in five chromas, with exposure of 
one card at a time, however, the scheme could be adapted to sifting out 
three levels of sensitivity. It permits of numerical scoring. 


(C) Chroma thresholds and field limits—Chromatic sensitivity 
tests in several regions of the spectrum are fundamental and indispensable 
in prognostic, vocational, or in routine screening work, since higher 
thresholds (in graded series, bridging the gap from normal to abnormal) 
probably mark congenital as well as acquired cases. Dutch and English 
workers, Donders and Edridge-Green, as early as the 1870's used in- 
creased distance and diminished area, especially in their lanterns, with 
graded apertures and reducing filters set in revolving disks, to measure 
threshold sensitivity (Haupt, 244). Small rectangular spectroscopic fields 
and Wratten filter light boxes, with intensities regulated by Aubert 
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diaphragm or reducing wedges, obviate the errors introduced by the older 
methods with their variable visual angles subtending dissimilar retinal 
areas; and their involvement with chromatic aberration and lens adjust- 
ment factors affecting red and blue sensitivity. These improvements can 
be utilized with daylight as well as unillumined surround, as both Abney 
and Hess have shown. 

Among the pigmented surface threshold tests of the 1880's are Ole 
Bull's chromatometric plates and Kolbe’s Farbenmesser, a rotating cone 
yielding 100 saturations (see Hayes and Haupt). These are unknown in 
America, but substitutes are possible with the lower chromas of the Mun- 
sell papers on matching gray, and ground glass reducing covers. A large 
rotating disk of full chroma, combined with an adjustable equal-value 
gray disk with logarithmically cut-out sector provides rings of graduated 
chroma shading into gray. The writer’s paired Munsell chroma sets with 
gray jokers also locates the chroma limens roughly. 


Ophthalmologists, pathologists, and others have developed peri- 
metry as earlier stated, Engelking and Eckstein (1920) issuing papers 
in invariable peripherally equated hues (R, B, G, and Y) for use. So far, 
however, no normal distribution curves for the fields under standardized 
conditions appear to be available for comparison with deviates. 


(D) After-images.—These have been used from the first as sup- 
plementary evidence of dichromatic vision, either through free descrip- 
tion, matching along a scale of colors, or projection of the negative after- 
images of two hues exposed side by side (such as blue and violet, or red 
and yellow) on a gray ground. In the latter case, the two images from 
each pair are indistinguishable, yellowish in the first case, blue in the 
second, thus corroborating the reduction of the deviate’s color system to 
two hues. Owing to the variability of the after-image, not only with the 
visual system of the subject, but with illumination and projection field, 
it is doubtful if any more precise diagnostic use could be made of it, 
though shortened duration is significant in color weakness according to 
Guttmann, and indications of an extreme scoterythrous trend should 
also be obvious (see M. Collins) . 

Wiltberger Color Test. P. B. Wiltberger, medical examiner in Civil 
Aeronautics, in 1939-41 produced a six item test designed to replace the 
Ishihara which he dubs a “‘pastel test.’’ A 1’’<3’’ saturated glossy color 
rectangle selected from Klincksieck and Valette’s color chip series (Paris, 
1908) is exposed horizontally on one page of the booklet, three vertical 
chips on the page opposite. Directions are to fixate the horizontal chip 
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for 20 seconds or more, then shift to the right-hand page, allowing the 
after-image to form a cross with the rectangle it matches. The series 
includes: (1) R (toward a carmine) with choice of Brown, Green, 
and White matches; (2) Y (pale) with choice of B, G (dull olive), 
and white: (3) G, with bP, white, and dark gray; (4) RP with B 
(dull), G, and white; (5) R and G, with fixation midway between, 
and outlines for projection below (with reversal of color scheme in after- 
image); and (6) a G strip in three chromas or brightnesses. All mounts 
are on middle gray boards (44). 

The references supplied are inaccessible, hence it is unknown 
whether standardization has been attempted. At first glance, the test 
would seem to rest on the three obsolete Helmholtzian categories, R- 
blindness, G-blindness, V-blindness, with the assumption that color is 
completely blacked out in case of deficiency (hence the provision of white 
matches). It is possible it might be used to ascertain normality, though 
there is no exact complementary (under daylight illumination) among 
the three choices for R, Y, or RP for average vision. Its use in selecting 
the ‘‘color-unsafe’’ remains problematic, in view of the known variability 
of chromatic function. 


(E) Color contrast—Immediate induction of the complementary 
color on a continguous gray. Use of colored shadows was made by Still- 
ing, with light from two sources, one colored (10). Cohn used the 
optician’s open E’s in various sizes and positions in gray on a purple 
ground. Witmer’s gray pendulum on a colored ground (R, G, B, or Y) 
with white tissue cover picks the dichromate, but some R-G weak do 
better than the normal, otherwise R and G grounds in three chromas 
might serve to detect degrees of insensitivity. A case of raised thresholds 
through probable nicotine poisoning has been isolated in a classroom test 
with the Witmer and related figures. 


(F) Pattern perception. ‘‘Vanishing pattern’ test.—Stilling’s 
pseudo-isochromatic charts. This device, based upon experimental de- 
terminations of ‘‘confusion colors’ for different types of deficiency, 
marked the first advance over the crude Holmgren wool test with its 
artificial categories of defect. As first issued by Dr. J. Stilling of Stras- 
bourg (Pseudo-tsochromatische Tafeln fiir die Priifung des Farbensinnes, 
1876), it was based on Hering’s four primaries, and comprised ten large 
plates, with four examples on each. Each plate was worked out in a pair 
of confusion colors identical in hue for a given type of defect, selected 
by matches on the rotating disk made by a red-green blind painter and a 
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blue-yellow blind teacher. A digit made up of blotches of one confusion 
color in several shades (to allow for slight variations in the luminosity 
function in deviates) on a field made up of blotches of the corresponding 
interchangeable color, also in several tones and values is printed on a 


white ground. 

In the third edition (1889), differently colored plates provide for 
the testing of four types of deficiency: R-G blindness, R-G weakness, 
B-Y blindness, and shortening of the spectrum—as well as total color- 
blindness. Reliance is mainly on dull tones of yellows (fawns and 
browns) for the field color. The digits become invisible to color deviates 
(in many plates) through fading out of the reddish or greenish tones from 
oranges and olive greens, leaving low chroma yellows indistinguishable 
from the ground. There is a special set of plates serving to detect simula- 
tion of deficiency; another, pretense of normal vision. Excellent directions 
accompany this early edition. Pigments were carefully selected by Still- 
ing (45). 

In later editions gotten out by Dr. Hertel of Leipzig since Stilling’s 
death in 1918, there is greater variety of colors, in higher chromas, but 
the directions are obscure, badly translated, and usually ignored. The dis- 
tance (one meter) is rarely maintained, projecting the test digit on a 
different retinal area from that for which it was designed (probably 
macular). Odd-shaped German digits, and curious capital H’s and L’s 
render this test difficult for the average American. 


Scoring. Since different groups of plates in all editions are designed 
to become invisible or visible in different types of defect (and there are 
fewer plates for the scoterythrous) totaling plates correct or errors (with- 
out careful adjustments) is like adding together the patient’s pulse, tem- 
perature, weight, and red-corpuscle count, and diagnosing his complaint 
by the sum total. On the first three plates of the 17th edition it is the 
pattern of response that tells, — — + signifying ordinary R-G blind- 
ness, + -+ —, scoterythrous (or protanopic) vision. Many examiners 
have failed to grasp this point (46). Novel features in the 19th and 20th 
editions (1937 and 1940) are plates for determining the limen for green, or 
for detecting heightened contrast (gray on R and G fields) . Other plates 
use some of the devices introduced by Ishihara. Slight errors in reading 
a digit, such as mistaking a 3 for an 8, etc., if uncorrected on repetition 
at the close of the test, are accepted as an indication of color weakness; 
though the ingrained perceptual trend toward completing a broken arc 
or circle renders responses to 3's and 6's equivocal. 
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Since the early 1920's the most popular form of pseudo-isochromatic 
charts has been the Japanese set devised by Dr. Shinobu Ishihara of 
Tokio, especially the fifth edition with 16 plates. Clark at Johns Hop- 
kins appears to have been its first sponsor in this country (1926). 
Novelties are three charts for i/literates, with reversible patterns for nor- 
mal and deficient; two dichotomous plates, separating extreme ‘“‘pro- 
tanopia” from extreme ‘‘deuteranopia’’ through the visibility or invisi- 
bility of the red or red-purple digit of a double number; convertible 
digits; plates with ‘“‘hidden numbers’ designed for visibility only to the 
red-green weak or red-green blind. Ishihara’s digits are per se more legible; 
and totaling the number correct less futile than in the Stilling. But the 
directions are inadequate, the ‘‘hidden’’ digit keyed apparently to Japa- 
nese eyes, as also the blue and green digit picked by Clark as a sensitive 
instrument, but often read incorrectly by normals. Copyrighting has 
proved impossible, hence the plates have been duplicated along with an 
easily memorized key by cheap color processes in the tabloid press, and 
exposed in public places, reducing the fifth edition to parlor game (47). 
Most examiners refuse to bother to present the plates in variable order to 
foil cheating. 

In 1939 an eighth edition with 32 plates appeared, using more 
2-digit numbers, equating the plates in one color group with another 
more nearly by balance of angular and curvilinear digits. The colors in 
the hidden digits have also been altered, either by design or due to pig- 
ment difficulties rising out of war conditions, so also the first two con- 
vertible number plates. The further request from America for a digit 
intermediate between the two reds (R and pR) of the protanopic- 
deuteranopic plate was, however, ineffective. (The device of alternate 
readings for normal and deficit was used as early as 1916 by Podesta in 
his lettered wall charts.) 

In spite of its shortcomings, the Ishihara, like the Stilling, has 
proved useful to many investigators. It served Terman in 1928 to select 
50 ‘“‘color-blinds” for her color classification test tryout; Downey in her 
study of three generations of color-blinds (through the struggle to warp 
her cases into the ‘‘classical typologies’’ of the Ishihara introduction 
nearly ruined the record) (48). Miles used it in his study of a hundred 
cases among Stanford students, his discovery of 27 among 375 drygoods 
salesmen, and his monocular examination (49) ; Planta in his examina- 
tion of 2,000 Swiss schoolboys in 1932; Collins in 1937 in her study 
by a battery of tests of 360 applicants for apprenticeship in color print- 
ing; Murray in a study of naming of saturated and desaturated colors 
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(1933), a tryout of a new group hue classification test on 55 high school 
art class and college students, and 75 eighth to tenth grade pupils 
(1935), in 1936 in classification of the responses of 228 color deviates 
among 3,130 students examined by Cornell University. At first few 
realized that the test was throwing down color-weak along with color- 
blind—and that total scores might not run parallel to degrees of defeat. 


The usefulness of a rapid-fire test of this order to cut out cases for 
further examination is undeniable (whether all who fail are deviates, all 
who pass, normals, is another matter). Attempts to adapt the charts for 
group testing through lantern slide reproductions were early made, but 
proved unreliable. 

In this country the Beck Engraving Company produced and the 
American Optical Company published, at the request of the Services, a 
selected number of Ishihara and Stilling plates in 1940, copyrighting 
their copy. No information is available as to whether deviations from the 
original are deliberate or accidental, or whether the edition has been 
standardized by mass testing and tabulation of results. 


Pseudo-isochromatic tests all possess certain undoubted advantages. 
They are speedy, they virtually dispense with the need of instructions. 
they combine field measures with test of a central area, constituting in a 
fashion a substitute for perimetry. They hold attention by their interest 
and variety, requiring only short pulses of concentration. They are 
empirical, based on actual measurements, and possess greater flexibility 
than most cut-and-dried schemes, owing to their mosaic structure and 
use of varied chromas, brightnesses, and sizes of dots. They pre-suppose, 
of course, correction for defects of refraction. 


Objections to the Japanese and German plates are based in part on 
the suspicion that certain plates are keyed to visual systems unlike ours, 
primarily on the use of digit patterns. Digits are unequatable in difficulty 
and easily memorizable, the task of withholding the keys from the public 
virtually insuperable. Geometric figures which can be orientated in any 
direction have been introduced to meet this difficulty. Examples are 
Jensen's use of the clock hand (1936), Schaaff’s mosaic diagrams using 
Landolt’s broken circle (1925); Rabkin’s polychromatic charts using 
triangles and circles along with digits, which appeared first in 1936 
(50). The latter, a Russian output, is highly recommended by a num- 
ber of examiners, including M. Collins. The directions are excellent. Of 
the 20 plates, 10 are for general diagnosis, 8 for differential, allowing 
rating by degree and kind of defect as in the early Stilling. During the 
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last five war years, it should be added, the printing of most foreign tests 
has deteriorated. While the pigments are fairly permanent if not exposed, 
there apparently has been less careful scrutiny and discarding of imper- 
fect imprints. 
V. Serial Arrangements of Hues and Chromas Hue Classification 

Tests implying ability to analyze the integral color experience into 
three aspects are relatively recent psychological developments. In 1926, 
C. S. Myers introduced chroma series in R, Y, and B in an industrial 
test in England (as described earlier). About the same date, Murray 
began utilizing serial hue arrangement with or without interpolated grays 
or complementaries to locate critical areas in color-weak and borderline 
cases. A 20-hue circle test on a white ground was developed, with 1-inch 
disks of Munsell paper equated in chroma and brightness (at the 4/4 
levels). This was abandoned because the hue steps were not fine enough 
and because trained R-G deficients could make practically perfect scores 
by arranging the samples as chromas of yellow and of blue, while un- 
trained normals, unfamiliar with the nuances of the continuum, might 
be nonpussed. Critical segments of the Munsell 100-hue circle (8-10) in 
a set), mounted on gray, are now being used. Farnsworth’s test to be 
reported later in this journal uses 85 of the 100 hues in small disks 
mounted in protective black caps and divided into four sets. Regions of 
marked error in arrangement occur, not singly, but in pairs on opposite 
sides of the circle in the regions at 90° from the neutral bands in R-G 
and B-Y deficiency. By starting with a pilot cap or two and instructing 
the subject to proceed by finding the nearest match at each step, the 
handicap of unfamiliarity with the continuum concept is minimized. 
The test promises to isolate cases of B-Y (or V-YG) blindness more 
readily than do the pseudo-isochromatic plates devised for this purpose. 

The hue classification tests described earlier (under group testing) 
properly fall under this caption since they imply familiarity with the 
various dimensions of a color, and ability to group together the various 
members of each hue family, e.g., the tints, shades, and chromas of 
yellow (Terman, Murray). 

VI. Reproduction of a Color Pattern 

The Roaf painting test was used by Collins in the Edinburgh lab- 
oratory in her analytical study of ten color deviates. A geometrical design 
in 10-20 colored segments is set for copy. A simplified design with 10 
numbered divisions is used by Murray, reproduced with the aid of a set 
of Prang’s crayons (24 in number). Typical results for a red-green blind 
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art student with a slight scoterythrous trend show G replaced with light 
brown, R with B, O with reddish brown, V with B, GY with G, B-G 
with gray: score, 40 per cent correct. By this method a rough idea of 
the confusion colors of the different types may be obtained, though 
chance and the fact that identities are still identities for the deviate ob- 
scure the results. 


E. Summary and Recommendations 

Fifteen years’ experience with a wide diversity of cases and an 
extended survey of the literature indicate that: 

(1) Mass investigations of aberrant and normal-visioned must 
prelude any marked advance in color vision testing. Spectrally homo- 
geneous light, and the solar, not the equal energy spectrum, will prove 
most reliable and helpful. 

(2) Obsolete and purely theoretical terms and constructions should 
be abandoned. Whether retinal research will finally disclose a tri- or tetra- 
partite chromatic mechanism is not yet clear, but since trichromatic 
formulations of the test problem have so far failed to meet practical 
needs, tetrachromatic deserve wider trial. The latter have the additional 
merit of permitting the observed facts to be easily diagrammed and 
explained. Recent visual research summarized in the Chicago Symposium 
on Visual Mechanisms indicates, moreover, that search for explanations 
might profitably be transferred from hypothetical photochemical sub- 
stances in the cones to photoelectric processes in the bipolar layers of the 
retina. Rhodopsin and porphyropsin may act merely as sensitizers in 
night and daylight vision, respectively. Theorists should further take 
account of the fact that scoterythrous vision (termed protanopic by the 
followers of von Kries and Nagel) resembles closely a trend toward twi- 
light vision. Chromatic variations should therefore be checked against 
dark adaptation curves. 

(3) Past experience with pirated printing and cheap reproductions 
indicates that there should be two distinct sets of tests: one, devised, 
standardized, copyrighted and controlled by the United States Govern- 
ment in consultation with scientists for military use; a second set, com- 
mercialized for use in schools and industry. Both sets should include 
screening tests, and differential tests with quantitative scores adapted to 
specific ends, fitted to jobs or vocations. Frequency tables of responses for 
each item should accompany instructions. Scoring should permit the 
assignment of either quartile or quintile rank in the population or a 
given group. 
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(4) No individual should be diagnosed as color-blind on a single 
test, or by anyone but an expert with extended training. At least three 
different tests are requisite. The human eye is more complex than any 
spectrophotometer yet invented, and the ways in which it may deviate 
from perfect operation more numerous. No single device would suffice 
to diagnose myopia, astigmatism, aphoria, and aniseikonia. The same 
holds true for deviations in color vision. 

(5) The ideal screening test (or battery of tests) should not only 
identify the normal-visioned; it should if possible single out the totally 
color-blind (51), the R-G blind, and the R-G weak, the B-Y blind and 
B-Y weak (less numerous classes). Finally, normals and deviates alike 
should be examined with a projected spectrum or with small spectrometer 
fields in both the long-wave and the short-wave end of the spectrum— 
i.e., in the red and in the violet, to determine possible trends toward scot- 
erythrous (‘‘protanopic’’) or scotocyanic (‘‘tritanopic’’) vision. Differ- 
ential tests should chart threshold sensitivity and discrimination at at 
least six critical points on the hue continuum. 

(6) Lastly, school children should be tested at all ages in order to 
determine what proportion of the 8 to 10 per cent of adult defect is 
congenital, how much acquired; in order to secure also a sounder basis 


for generalizations on heredity, and the application of remedial measures 


(52). 
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NOTES ON THE EFFECTS OF ‘“THOUGHT” UPON ACTION* 


Lewis H. Kraskin, Opt.D., F.A.A.O. 
Washington, D. C. 


With the many new conceptions of seeing being advanced today, all 
emphasizing the role of the mind, the following notes should be of 
interest to many optometrists who are engaged in training visual skills. 


The problem of how thought becomes action has been discussed 
for generations, but no solution has been developed and it is possible 
that none ever will be. That does not mean, however, that men of 
science are likely to concede that nothing more can be learned about the 
transformation of ideas into exercise. Much more intricate riddles have 
been read, and the effort to trace the mechanics of what Shakespeare 
called ‘‘doing’’ is bound to continue. 


One group of biologists has held that the explanation might be 
discovered in chemistry; another, equally impressive, insists that the 
desired answer must be “‘electrical in nature.’’ John J. O'Neill, writing 
in the New York Herald Tribune, says that the controversy has ‘‘nar- 
rowed itself to the problem of what takes place at the end of the nerve 
where it makes contact with a muscle.’’ Almost any portion of the nerve 
system, it seems, may serve, in effect, as a fraction of the grain. Thomas 
Henry Huxley long ago declared: ‘‘In its essential nature, a nerve is a 
definite tract of living substance through which the molecular changes 
which occur in any one part of the organism are conveyed to and affect 
some other part.’’ Such a view apparently is justified by recent experi- 
ments. 

Evidence in support of both chemical and electrical theories has 
been reported in Science by Professor J. F. Fulton of the Yale School of 
Medicine and his colleague, Dr. D. Nachmansohn of the same faculty, 
who have engaged in a careful study of certain types of fish possessed 
of power to give electrical shocks. The technical details of their paper 
probably are beyond the comprehension of the average reader, but their 
conclusion is not insuperably difficult to understand. A relatively 
common variety of the finny tribe is equipped with a series of electro- 
plaxes—pairs of structures ‘‘one of which functions as a nerve end and 
the other as the plate of a muscle fiber.”’ 


*Submitted on March 2, 1944, for publication in the April, 1944, issue of the 
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EFFECTS OF THOUGHT—KRASKIN 


This suggests: The thinking of a thought probably results in the 
building up of a store of energy in the part of the brain involved, and 
when the signal for action is given, this energy is released into the nerve 
fiber. When it reaches the nerve ending, it breaks the grip of an acetyl- 
choline molecule on the nerve tissue, with resulting electrical potential, 
causing it to shoot to the muscle fiber, where it discharges its energy, and 
this in turn starts a series of chemical building-up and breaking-down 
processes, the net result of which is the expenditure of a definite amount 
of energy. 

Of course, the problem of what does or does not instigate ‘‘the 
thinking of a thought’ remains unattempted. The scientists are not very 
distant from Saint John, who, at the start of his mystic gospel pro- 
claimed: ‘In the beginning was the Word, and the Word was with 
God, and the Word was God.”’ 

DR. LEWIS KRASKIN 

516-518 WASHINGTON LOAN © TRUST BLDG. 
900 F STREET, N. W. 

WASHINGTON, D. C. 
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THE CENTROMETER AS A DIAGNOSTIC AND MEASURING 
AID FOR OPTOMETRISTS* 


W. H. Glazer, Opt. D. 
Philadelphia, Pa. 


After developing the Prismometer which was designed for the pur- 
pose of analyzing prismatic effects in any quadrant, for any series of 
lenses and for rapid determination of the single equivalent of compound 
prism systems and the precise placement of the base-apex line, I next 
undertook to analyze and record other visual problems. 

In considering the problem of the asymmetric face, for the first 
time I found myself giving attention to a factor which I, like most 
other refractionists, had ignored. It was then that I hit upon the prin- 
ciple now employed in the Centrometer'—a principle used first to de- 
termine whether or not there really were many asymmetric faces. In this 
study I found that there are relatively few truly symmetric faces—so 
few in fact that when found they appeared to be the exception—and 
that the asymmetric facé was so the rule as to be almost normal. 

I soon saw that bifocal and trifocal problems were involved, and 
their best solution required some easy and practical method for deter- 
mining if there was some habitual compensation for unequal vertical 
differences in eye position. Added to this, I knew that some horizontal 
difference would have to be taken into account as true ocular deviations 
are related to muscle function impairment. 

With all these facts in mind, I designed the Centrometer so it would 
give a simple and yet efficient determination of metric values and also 
lend itself to a diagnosis of the variables just mentioned and also to the 
existence of either partial or total paralysis of one or more of the rectus 
muscles. 

At first there was considerable difficulty in getting a scale and a 
solid block that would remain permanent. This problem was finally 
solved through the use of highly transparent plexiglass. 

The diagnostic methods of use are as follows: With the Centro- 
meter’s grid lines horizontal, and the frame carefully balanced, the pa- 
tient is directed to study a single small figure or design. He will prob- 
ably do this in a manner consistent with his ordinary reading habits. 


*Submitted on January 17, 1944, for publication in the April, 1944, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 


OPTOMETRY. 
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CENTROMETER—GLAZER 


Using the elevating gear of the trial frame, the patient is instructed to 
report when the object he is viewing is at the ‘‘black-out’’ point. He is 
then instructed to return his gaze towards the horizon. The horizontal 
line intersecting the center of the pupil is now determined. The amount 
the eye has rotated is obviously the constant, 10 millimeters + the line 
intersection on the grid. The above procedure is carried out for each eye, 
and the black-out points should be in good agreement. If not, one has 
reason to suspect either that the centers of rotation are unlike, that there 
is a displaced lens; or, that there is a defect in muscle behavior. Obviously, 
this method offers a means for observing the binocular act under habitual 
function in an area of frequent use or demand. This is a test that offers 
intriguing possibilities. 

The metric or measuring methods of use are as follows: The Cen- 
trometer discs are placed in any regular test or trial frame. In ordinary 
centration, one may directly set the vertical diameters so as to bisect each 
pupil with a surprisingly good degree of accuracy, practicing the ordinary 
method of avoiding parallax. Once set, it is easy to confirm the setting 
by repeated readings, refining if necessary. A reading on the trial frame 
scale is then taken and recorded, as, for example, 34/30, indicating that 
the right eye is displaced 34 millimeters, and the left eye, 30 millimeters, 
from the median line of the nose. The vertical reading is taken as follows: 
Align the principal horizontal line of one disc with the lower edge of the 
pupil as a zero position; then note the line of the grid of the other disc 
tangent to the other pupil's corresponding edge. Taking a reading, note 
it as 0/+4, or +4/0, as the case may be. Since the Centrometer lends 
itself to various methods of utilization, one may rotate the grid with the 
parallel lines vertical, set each vertical zero line tangent to corresponding 
edges of each pupil and take the respective readings on the trial frame; 
then, note the lines on the grid tangent to the corresponding opposite 
edges of each pupil. One then has the pupillary width; and, by taking 
the mean of each pair of readings, he has the distances from the middle 
line of the nose to the middle of each pupil. With the grid horizontal, 
the lid apertures are easily read and recorded, if desired, for purposes of 
record and comparison in relation to a ptosis or other deformity. 


DR. W. H. GLAZER 
213 PENNSYLVANIA BLDG. 
PHILADELPHIA; PENNA. 
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A. O. A. ANNOUNCES POLICY ON COMMISSIONS FOR 
OPTOMETRISTS 


In the March, 1944, issue of this journal, the writer reviewed the 
recent introduction of H. R. 4063 by Congressman Peterson, a bill 
authorizing commissions for optometrists serving as refractionists in the 
U. S. armed services. At the time this material was written, the attitude 
of the officers and trustees of the American Optometric Association was 
both unknown and uncertain, but it was hoped that this group would 
seize the opportunity thus presented and press on for the passage of this 
much needed legislation. 


a 
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EDITORIALS 


To be sure, the Peterson bill did not create a U. S. Optometric Army 
Corps, but it did establish the fact that as a professional group optome- 
trists were entitled to commissions as were members of other professions. 
Because it was a step in the right direction, and because a half-a-loaf is 
better than none, the writer hoped that this bill, introduced as it was 
without pressure from optometrists, would excite sufficient interest among 
A. O. A. executives to get some real action started. 


About March 1, (after our forms closed) we were informed that 
the Board of Trustees of the A. O. A. were about to meet in Washing- 
ton to consider possible courses of action to be followed to secure com- 
missions for optometrists, as well as other matters. This was excellent 
and the writer, with hundreds of other optometrists, both in and out of 
the armed services, waited with considerable expectation the outcome of 
this important A. O. A. board meeting. 


As this is written, the results, however, are already well known to 
all interested in this problem. The A. O. A. executives and trustees met. 
‘Conferences were held and it was decided not to back the Peterson bill. 
The writer was later informed by Secretary Kiekenapp that legislation 
would probably not be introduced as it was hoped by the officers of the 
A. O. A. that our necessary military reforms could be secured by other 
means. 

In a bulletin issued on March 5, from Washington, Dr. Ewing 
Adams, President of the A. O. A. says, ‘‘For the past three days there 
has been in conference with me in this, the capitol city of the nation, all 
of the trustees of the Association; namely, Drs. W. C. Ezell, O. J. Mel- 
vin, J. M. Babcock, F. A. Stengel, John B. O’Shea and E. F. Richard- 
son; Dr. Charles Sheard, Chairman of the Council on Education and 
Professional Guidance, and Mr. Wm. MacCracken, Jr., our Washington 
representative. Conferences have been held with the Selective Service 
System, Essential Activities Committee of the Manpower Commission, 
Surgeon General of the Army, the Assistant Surgeon General of the 
Navy, the Assistant Secretary of War, the Director of the Veterans Ad- 
ministration Bureau and Rehabilitation Service, and other governmental 
officials who are, or who may be concerned with the deferment of op- 
tometric students, commissions for optometrists in the Army, and the 
possibilities of assistance on the part of those who have charge of veterans 
rehabilitation and post-war education. All of the nine members of the 
group were present at all of these important conferences. 


‘Of immediate interest to the profession is the matter of the Peter- 
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son bill, H. R. 4063. After a thorough investigation of this bill and its 
possibilities, and after a very cordial conference with Congressman Peter- 
son, it was decided that this bill was not satisfactory in its present form 
and would be discarded for the reason that it could accomplish nothing 
of advantage to optometry in the matter of commissions in the Army. 
Commissions in the Navy are already in existence and additional appoint- 
ments will be made as the needs of the Navy for optometric service are 
increased. 


“Other conferences were held with certain representatives and sena- 
tors looking toward corrective legislative measures, if such are finally 
considered to be the desirable approach. 

“T shall report in the near future and in some detail concerning the 
matters of commissions in the Army, national educational contacts, the 
public health program, and optometry’s part in, and contacts with vari- 
ous important social, educational, and industrial movements. 


“Tam aware that the profession is intensely interested in all of these 
important matters. I am also fully appreciative of the fact that the pro- 
fession has complete confidence in its officers and that it will cooperate 
at all times upon the call of its President and the Board of Trustees; and 
that, therefore, individual members will not initiate any independent 
movements or activities.” 

The Peterson bill, H. R. 4063 has therefore been officially shelved 
by the officers of the A. O. A. As an organized group, optometrists are 
requested not to support this measure and it will probably die in com- 
mittee. We are informed that some progress is being made through con- 
ferences and that the A. O. A. officers are hopeful their efforts will be 
successful. 

As duly elected officials it was their responsibility to decide our 
future action. As our leaders they have the right to ask our support of 
their decisions and in this instance they will no doubt receive this support 
and the Peterson bill will be left to die. 

They have now, however, taken upon themselves the responsibility 
for making the necessary arrangements that all optometrists in the armed 
services who are refracting be properly commissioned. It is true that 
some are commissioned in the navy, but by no means all, and every 
optometrist who serves as a refractionist in either the army or the navy 
should do so as an officer, not as an enlisted man. 

The A. O. A. has spoken. The opportunity presented by Congress- 
man Peterson has been lost. Members of the optometric profession now 
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have the right to expect and demand of the official family of the A. O. A. 
that this important subject be brought by them to a speedy and success- 
ful conclusion, either through conferences or through proper legislation 
that will achieve our ends. 


CAREL C, KOCH 


THE OPTOMETRIST’S PART IN A CAMPAIGN FOR THE 
EARLY RECOGNITION OF GLAUCOMA 


Throughout the nation a timely and effective educational campaign 
is being waged to reduce, as far as this is possible, the number of patients 
who annually lose their sight because of glaucoma. This campaign is 
directed first at the general public and second at the general practitioner 
of medicine and the optometrist. The latter groups were chosen inasmuch 
as those responsible for the administration of the campaign logically felt 
that many incipient glaucoma cases would first visit either their family 
physician or optometrist. 

Now it is well known that if anything really effective is to be done 
for cases of glaucoma it must be done rather early in the course of the 
disease. It therefore follows that if physicians and optometrists can be 
urged to bend every effort to recognize the early symptoms or possible 
symptoms of the disease and refer these particular patients to ophthal- 
mologists for diagnosis and treatment, that by this weeding out process 
some larger number of patients might retain some useful vision. 

This brings up the point as to what may be expected from physicians 
and optometrists. Schoenberg’ answers this as follows: ““And now arises 
the question whether the rank and file of medical practitioners, some of 
whom have excluded for a long time a routine eye examination from 
their daily practice, can still master or acquire the essential points that 
make up the armamentarium for recognizing or suspecting glaucoma. 

“The answer is definitely ‘yes.’ It is relatively easy to make a 
diagnosis of glaucoma in the advanced stage and often not really im- 
possible in the less advanced stage. In both cases such a diagnosis is of 
considerable value, especially since one eye may be much less affected and 
may be ‘caught’ at its initial stage when treatment is most effective. 


“The proper technic could be acquired in a few hours by attending 
lectures and demonstrations organized by ophthalmologists of your lo- 


1M. J. Schoenberg. The General Practitioners Part in the Campaign for the Pre- 
vention of Blindness from Glaucoma. New York State Journal of Medicine. Vol. 41. 
No. 22, pp. 2216-2219. 1941. 


EDITORIALS 


cality. (The suggested technic follows.) 1. Measure the acuity of vision. 
The cause of subnormal vision of one or both eyes must always be 
investigated. 2. Examine the size of the pupils and their reaction to light. 
Inequality of pupils or poor reaction to light is not to be ignored. 3. Feel 
with the fingers whether the eyes are normally soft or hard. One can 
acquire this ‘feel’ by instruction and practice. 4. Examine each eye with 
the ophthalmoscope and find out whether the optic discs are pale and 
excavated. 5. Ask the patient about the occurrence of occasional blurring 
or clouding of vision, seeing rainbow rings around distant light, one- 
sided headaches, discomfort in or around the eyes after movies, excite- 
ment, and worry. Inquire whether the patient experiences difficulty in 
reading in spite of recently prescribed glasses. 6. Ask whether there is a 
case of glaucoma in the family.” 

Points 1 to 5 of the above already are incorporated in the routine 
eye examination of most optometrists today. Point 6 can and should be 
easily added. 

According to Lewis’, ‘‘Our hope for the control of glaucoma lies in 
its early recognition. Professor deGrosz, one of the notable Hungarian 
eye surgeons, in an address given last year before the Hunterian Society 
in London, reported that during the 31 years in which he was head of 
the Eye Institute in Budapest, he operated on 4,326 patients for glau- 
coma, and out of these only eight per cent came to him during the first 
week after the manifest beginning of the disease, and only 13 per cent 
within the first month. Others trailed along, many of them months after 
all possible hope of relief had gone by. What happened in this great 
clinic—one of the best known in Europe—is happening throughout the 
world today. That is, the failure to recognize the oncoming of the dis- 
ease—usually controllable in its beginning—but hopelessly fatal to the 
sight after deep organic changes have taken place in the structure of the 
eye itself.” 

Optometrists naturally should and will assist in this campaign. No 
group of practitioners is more willing to work in close cooperation with 
all eye surgeons than is the optometric one, and wherever the approach is 
made, this country-wide effort will receive optometric support and active 
assistance. 

Optometrists should also keep before them these facts. (1) Glau- 
coma symptoms can be recognized. (2) Every glaucoma patient is a po- 


2Park Lewis. Blindness from Glaucoma Can and Should Be Prevented. Sight- 
Saving Review. Vol. 10, No. 2, (June). 1940. 
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tential case of blindness. (3) Blindness from glaucoma is at times pre- 
ventable. (4) Prevention is often attained by early diagnosis and treat- 
ment. (5) Late diagnosis and treatment means failure in most cases. (6) 
The role of the optometrist in this campaign is to discover or suspect the 
presence of glaucoma among his patients and in these cases refer these 
patients to the ophthalmologist for further care and attention. 

CAREL C, KOCH 


SPECIAL REPORTS 


A SUGGESTION RELATING TO OPTOMETRIC 
PUBLIC RELATIONS* 


Richard L. Haney, Opt. D. 
Denver, Colorado 


I am a newcomer to the optometric profession, having just gradu- 
ated from the Los Angeles School of Optometry in 1942. During my 
optometric education I was constantly imbued with ideals of profession- 
alism and ethical practice, and now that I am in practice, I find that 
there is a lack of these ideals and a great deal of commercialism, among 
certain optometrists. 

The minority are constantly advocating a change so that we may 
more truly appear a profession and not a trade in the eyes of the public 
and of the medical profession. I grant you that this is the ideal situation 
and must be accomplished before we can reach our goal, but this cannot 
be done overnight—it is going to take a lot of talking and a lot of time. 


There is also something else that must be done, and done right 
away. We must convince medical men that we are qualified in the art 
and science of optometry. No matter how we clean our skirts of un- 
ethical practice we cannot raise ourselves to the level we desire in the 
public mind unless we have the help and cooperation of the medical 
profession. | 

Many optometric writers say, ‘“‘Do something,’ but no one tells 
us what to do. We are at present criticizing articles appearing in the 
medical journals, complaining about their refusal to understand our prob- 
lem, and all the while assuming that the only reason we are not recog- 
nized is because of the fact that we are not an ethical group. I again grant 


*Submitted on December 11, 1943, for publication in the March, 1944, issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 


OF OPTOMETRY. 
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you that this is a major factor, but I wish to bring out the point that 
the great majority of the medical profession think of us in terms of men 
who review the fundamental theories of refraction and Then Go Out 
and Sell Glasses. 

I was recently given an honorable discharge from the Army where 
I was assigned to the Eye, Ear, Nose and Throat Clinic at Fitzsimons 
General Hospital in Denver. I wish to digress a bit to mention some 
things which will prove the point I wish to make. 


During my stay at Fitzsimons I was on the most cordial terms 
with my commanding officers (medical officers), and they took the 
greatest pains to call my attention to any and all cases of gross ocular path- 
ology. They were very kind in their explanations, assuming that they 
had to start at the beginning and follow through in the most elementary 
manner because naturally, what would an optometrist (or optician as | 
was commonly called—no slur mind you, just a synonym) know about 
such matters? 

One day a fellow optometrist in the service came to our clinic on his 
way through to some other post and wished to be shown around. The 
assistant chief of our department, a Major, introduced him to me with the 
words, ‘Haney, this is one of your fellow tradesmen who is passing 
through. Would you be so kind as to show him the place?’’ I emphasize, 
this was no subtle remark, but an honest opinion given unconsciously. 
These officers respected my ability as a refractionist, but insisted that my 
work be done according to their standards. All refractions were done 
with a cycloplegic and when some twenty-year-old came in wearing bi- 
focals, they would mutter something about “‘some fool optometrist made 
those.”” They actually expressed surprise when I first was assigned there, 
about the fine ophthalmoscope I had, as much as to say, ‘“‘what possible 
use could he have for that?” 

I am going to be very different and instead of proposing that this 
is a deplorable condition and that something should be done about it, I 
am going to suggest what to do. 

I am first going to state a very candid opinion in that I believe the 
American Optometric Association is working on the wrong end of this 
problem. They have been in conference with the Surgeon General for 
weeks and all we get is the promise that certain ratings can be given, at 
the discretion of the commanding officer, to optometrists engaged in 
refraction. Incidentally, no Army man that I know of has ever heard of 
such a scheme, and I did take the trouble to investigate. 
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In my opinion we should not start at the top. We should start with 
the little man and convince him; we should get the individual physician 
or surgeon to understand our problem and thence their respective rep- 
resentative bodies. If we could get the State medical associations to se¢ 
and understand our problems, it should not be a difficult task to get the 
cooperation and understanding of the American Medical Association. 
Once we had that, we would stand a much better chance of obtaining 
Army recognition, of inducing unethical men to leave their undesirable 
surroundings of their own volition, and thus achieving our desired goal 
—the elevation of optometry to the status of a respected profession. 

Now how are we going to do this? The American Optometric 
Association could not do what I have in mind, because as a national 
body they can only contact the leaders. The individual optometrist 
could not to it because he does not have enough contacts. Our different 
committees could not do it because they do not have enough weight or 
prestige behind them. Who is left? Only the State associations. 

During the Summer of 1942, the Optometric Extension Program 
conducted its Rocky Mountain Congress in Denver. The President of 
the Colorado Medical Association attended and was a very intent lis- 
tener. Whether he attended by invitation or out of curiosity I do not 
know. At the conclusion of the lectures given by Drs. Skeffington and 
Lesser he said before the whole group that he was actually surprised at 
what he had heard, and that he had had no idea optometrists interested 
themselves in such things. He also said that it was regrettable that we 
had such unethical men in our profession to degrade it. 

Now what I| propose to do is this: Have the various State associa- 
tions ask permission of their respective State medical associations to 
present a speaker to represent optometry’s problem at their conventions. 
This speaker should be chosen both because of his educational back- 
ground and for his ability as a public speaker. He should not go before 
such a group to complain, but should present two very definite ideas. 
First, acquaint them with our required educational background. Go into 
every phase of it; make it plain that we receive training in ocular path- 
ology for the express purpose of recognizing it and referring it to the 
proper person, namely themselves. Tell them about our extensive studies 
in physiological optics, psychology, and in gross and minute human 
anatomy and physiology—all to make us the more proficient as refrac- 
tionists. Tell them about our work in visual rehabilitation and about 
our results—results that can be verified by men now in the service of our 
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country who are only there because some optometrist put them there. 

The second thing to tell them is the thing they object to. Be frank 
and honest; tell them we realize how unethical some optometrists are. 
Tell them what we are doing to clean up our profession and ask their 
help and cooperation. No one is more admired than he who admits a 
fault and asks for help in overcoming it. 

I believe that such a program, if instituted by each and every State 
association, would go far towards the correction of a great misconception 
in the minds of those from whom we must have help and understanding 
if we are ever to elevate ourselves to the position we desire. 


THE OPTOMETRIST’S CONTRIBUTION TO A PROGRAM 
OF INDUSTRIAL EYE SAFETY AND CARE* 


John C. Neill, Opt.D.+ 
Philadelphia, Pa. 


Real interest in ocular safety in industry dates from the turn of the 
century when the various states commenced the enactment of compensa- 
tion laws and set up departments or commissions for their proper 
enforcement. Simultaneously we find the insurance companies interesting 
themselves in the problem. Prior to the enactment of these laws any 
interest in this problem on the part of the employer was purely from a 
humane standpoint and in those days big industry was, with rare excep- 
tion, notoriously inhumane. The incentive toward accident prevention 
was lacking; under then existing laws if negligence on the part of the 
worker contributed in any way to an accident the employer could not be 
held responsible. With the enactment of compensation laws the necessary 
incentive was provided—compulsory safety regulations—lower insur- 
ance rates for those plants with proper safety regulations and consequent 
lowered accident frequency. 

As the employers gradually perceived the importance of accident 
prevention certain employees were delegated the authority to investigate 
and to seek ways and means to eliminate hazards or to protect the worker 


*Submitted for publication in the AMERICAN JOURNAL OF OPTOMETRY AND 
ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. An abridgment of the mate- 
rial, ““The Adaptation of Ophthalmic Corrective Lenses to Safety Goggles.’’ Three 
Clinics, Sponsored by the Philadelphia Chapter, Academy of Optometry of Pennsyl- 
vania. Published 1942, 24 pages. 

TProfessor, Ophthalmic Mechanics Department. Pennsylvania State College of 
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from the hazard. At first foremen, personnel managers and such were the 
ones selected to do this work, but gradually, as certain fundamentals of 
accident prevention were discovered and scientific means for their control 
were learned, there evolved a group of men with special training and 
aptitudes, the safety engineers of today. In many of the smaller indus- 
trial establishments the safety engineer is a man who has demonstrated 
particular ability along these lines and who has studied and attended 
lectures on safety engineering—frequently he also serves in some other 
capacity in the same plant. In other instances, particularly in the larger 
establishments, we find safety engineers with engineering degrees who 
have a comprehensive knowledge of their subject and who devote full 
time to the task of protecting the workers in their plant from preventable 
injuries. 

Safety engineers are to be found in the employ of Federal, State 
and Local governments, with the insurance companies and directing the 
work of staffs of safety engineers employed by large corporations who 
operate numerous plants. Many of these men are pioneers with years and 
years of experience and are known to members of their profession 
throughout the world. Some of the most outstanding of these have par- 
ticipated in conferences with optometrists with a view of establishing 
an even more adequate program of eye protection for the workers of 
America. Among these we mention such men as Zimmer*, Guilbert*, 
Haller’, the Camerons®**, father and son, Immel*, Matthews", Hein- 
rich’®, and many others. 

Early in the development of the science of safety engineering it 
was recognized that eye injuries played one of the most important roles 
in causing loss of man hours to industry and in creating a staggering 
compensation cost. With the advent of the machine age these tolls con- 
tinued to mount rapidly until in 1940, Resnick estimated the actual cost 
to employers for compensation and other losses entailed in eye injuries 
to be $110,000,000 annually. The National Society for the Prevention 
of Blindness states that there occur annually over 300,000 eye injuries 
in industry. These injuries are received as follows: flying bodies, 80 per 
cent; tools or machinery, 8 per cent; splashing liquids, 7 per cent; 
explosives, 2.5 per cent; falls, 2 per cent; infections, 0.5 per cent. 

Today we find many diverse groups all integrated to the task of 
providing more adequate eye protection to the worker. We have such 
organizations as the National Society for the Prevention of Blindness, 
The National Safety Council, practically all of the insurance companies 
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offering compensation insurance, the various Federal, State and Municipal 
agencies having to do with such matters, all cooperating toward a com- 
mon goal; also we have the manufacturers of safety appliances contribut- 
ing much to the task. The American Optical Company was among the 
first to recognize the problem and they have contributed much to the 
development of adequate protective devices. Now we find optometry 
awakening to the problem and to the part which optometrists may con- 
tribute toward its solution. 

Until recent years all attempts at reducing eye hazards in industry 
were directed toward either removing the hazard or toward providing 
protection to the worker. The first of these two, elimination of the 
hazard, was, wherever feasible, accomplished by better engineering such 
as proper design and construction of the plant to afford safe working 
conditions and a continuous study of plant layout, processes and machin- 
ery design. Wherever it was impossible to remove the hazard it became 
necessary to provide the worker with adequate eye protection by means 
of a safety appliance such as goggles, helmets, hoods, masks or shields. 


Early goggles were cumbersome and uncomfortable, they frequently 
restricted the field of vision and because the lenses or windows were made 
of ordinary glass they afforded but little protection from larger flying 
bodies. In the so-called ‘“‘heavy industries'’ almost every employee liked 
to consider himself “‘hard boiled’’ and was afraid he would be considered 
a “‘‘sissy’’ if found wearing goggles, no matter how dangerous his job 
might be. 


In these days the employer provided goggles on the basis of the job 
or machine which was hazardous, that is, a pair of goggles was provided 
for each machine and the worker was expected to put on the goggles 
while operating the machine. Each man who used the particular machine 
also used the same pair of goggles; thus was created a very unsanitary 
condition. It also created a condition which necessitated a universal type 
of goggle, one which could never hope to be entirely satisfactory or com- 
fortable for each worker. These goggles were purchased by the employer 
in accordance with the requirements of the various compensation laws. 
The stock room of the factory carried spare or replacement parts and 
repaired or replaced goggles which had been damaged or destroyed. The 
stock room also usually had charge of occasionally sterilizing the goggles. 

With more and more goggles being purchased by the larger 
employers it was possible through increased production for the goggle 
manufacturers to reduce the cost and thus to remove another obstacle 
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from the way of still further increase in the purchase of the safety device. 
The greatest obstacle, however, was the attitude of the worker. He still 
complained that goggles were ‘‘sissified,’’ that they were uncomfortable, 
and that they handicapped his productivity on piece-work, etc. Through 
the combined effort of all agencies safety campaigns were organized, prizes 
were offered for improved accident rates, employee meetings were held 
and were addressed by safety engineers; gradually over a period of time 
these efforts all directed toward more eye-safety consciousness on the part 
of the worker, have brought their logical rewards. 

No small factor in bringing about these changes was the policy 
adopted some years ago by the larger employers, of providing individual 
properly fitted goggles for every worker who is engaged in an eye- 
hazardous occupation. 

Throughout all of this evolution we find the safety engineer play- 
ing the leading role; he has had the job of scientifically studying the 
hazards and determining the most effective remedy. To him must go the 
credit for developing, in collaboration with the goggle manufacturer, the 
more improved types of appliances. Oft-times he has had to do the order- 
ing and the fitting of the appliance. To him also has fallen the task of 
convincing the employer of the value and saving that could be effected 
through the use of eye safety appliances. He has been responsible for the 
development of much of the educational material, posters, etc., which 
have been such a large factor in obtaining employee cooperation. 

One problem which has caused much difficulty in educating the 
industrial worker to the wearing of goggles occurred in the case of the 
worker who was wearing a regular ophthalmic correction. The goggle 
supplied by the employer was generally not well suited for wear over 
the glasses—either the goggle would. not fit properly under such circum- 
stances or it was uncomfortable. In either event the net result was the 
same—the worker would not wear his goggles and he exposed his eyes 
to the hazard without adequate protection. Every optometrist has seen 
evidence of such cases in ophthalmic lenses pitted by emery, welding or 
chipping operations. While ordinary ophthalmic glasses may provide a 
modicum of protection from the flying particles of light grinding or 
chipping operations, they certainly do not afford adequate protection 
from the side nor from heavier flying particles. Through such foolhardy 
practices much damage has been done to costly ophthalmic lenses and 
many ocular injuries have been incurred. 

As the practice of supplying individual goggles to every worker on 
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an eye hazardous job became more prevelant those workers who wore an 
ophthalmic correction were provided with a pair of goggles designed to 
be worn over glasses. While this helped materially it still left much to be 
desired. Such goggles were necessarily cumbersome; the combined weight 
of goggles and glasses was objectionable and frequently the goggles 
tended to disturb the adjustment and effectivity of the ophthalmic cor- 
rection. 

The logical solution of this problem was recognized to be a pair 
of goggles with the ophthalmic correction incorporated as an integral 
part of the protective device. However, there existed several drawbacks 
to the universal adoption of such a solution. Over the years the employer 
had been supplying goggles to the employee without charge, prescription 
goggles, however, were much more expensive and were completely indi- 
vidualistic, that is, they could never be readapted to another employee. In 
plants having a large labor turnover this was a factor of major 
importance. 

The adoption of prescription safety goggles involves problems of 
prescribing, fitting and servicing which are somewhat afield of the work 
of the safety engineer, despite this obvious fact, he has recognized their 
advantages and has been urging their more extensive utilization. Many 
methods of handling the situation are prevelant today. In some industrial 
establishments optometrists or ophthalmologists are engaged on a full 
or part time basis; these specialists refract the employee at thg plant and 
prescribe the necessary safety appliance in accordance with the dictates of 
the plant safety engineer. Usually in such instances the full cost of the 
appliance is paid by the employer, although in other cases the cost is 
shared by the worker. In a few places the optometrist also supplies regu- 
lar ophthalmic glasses to the worker; there are a few instances where 
such services are also available to the members of the workers’ family. 


Another method in use by several large industries is to select one 
or more private optometrists or ophthalmologists in the community who 
agree to do the necessary refracting and fitting in their own offices on a 
flat fee basis. Generally under this plan the doctor fills out a regular 
form giving the necessary specifications (prescription and measurements) 
for the safety device; the safety engineer then orders the device from the 
manufacturer. Upon its receipt the employee revisits the doctor for any 
required fitting or adjusting. A few safety engineers attempt to do this 
latter phase themselves but the concensus of opinion is that someone 
properly qualified should do the fitting. 
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While the trend in any or all of the foregoing methods, especially 
amongst the larger industrial plants, seems to be for the employer to 
assume full.responsibility for the cost, in some instances even to the 
extent of paying for the professional services of the refractionist, there are 
some cases where the full burden is placed upon the worker; he either 
pays directly or through a plan of payroll deduction. 

Optometrists will recognize many disadvantages in the various 
plans here outlined; to some will occur the threat of socialization; others 
will fear a usurption of their field by laymen. Still others will recognize 
the pitfalls of having ophthalmic corrections inadequately fitted and 
serviced. Regardless of our viewpoint we must all become more aware 
of the broader aspects of the problem—the definite need for a program 
of eye safety—-the opportunity to be of service and to cooperate com- 
pletely with the men who are fully cognizant of the intricacies of the 
task, the safety engineers. 

Wittekind' states that there are three approaches to the visual 
problem in industry; first, protection (safety engineering, goggles, etc.) ; 
second, conservation of vision (illumination, health, treatment of injuries, 
etc.), and third, visual efficiency (proper refraction, orthoptics, etc.). 
Hedwick Kuhn" has supervised research at Purdue which definitely indi- 
cates the direct correlation between visual efficiency and productivity. 
Kuhn" has stated “‘according to statistics, if the efficiency of the present 
employed force of skilled labor could be increased 3 to 5 per cent, it 
would cancel out the present lack of skilled labor or the likelihood of 
such a shortage occurring. Job training inside of industry, plus the proper 
type of physical examination which includes visual performance as an 
aptitude test, which means more than acuity could accomplish this 3 to 5 
per cent increase in efficiency, and it would do this without any of the 
personnel problems, dislocations and moving of jobs, strikes, grievance 
committees, etc. While machine power has been geared up to 90 per cent 
of its efficiency, human power or efficiency has as yet been geared only to 
40 or 60 per cent of its efficiency.”’ 

For some time the safety engineer has been conscious of the seeing 
problem in connection with the avoidance of accidents. He has been urg- 
ing periodic eye examinations and screening tests for the workers and the 
wearing of ophthalmic corrections where indicated. These efforts have 
had their results. The eye consciousness of the American worker has been 
increased and with it has come an increased demand for safety devices 
embodying an ophthalmic correction. In the all-out defense effort of 
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today, with a dearth of skilled workers and with men of older age groups 
being recalled by industry, the need for adequate seeing and eye protective 
devices has become even more urgent. Today the furnishing of the neces- 
sary professional services is a patriotic duty—-we owe it to our country 
and to our fellow-men to render those services for which we have been 
specifically trained, willingly and without stint. 
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BOOK NOTICES AND REVIEWS 


Books received are acknowledged by notices in this department. Special selections 
will be made for more extensive review in the interest of our readers as space permits. 


OPHTHALMIC LENSES AND THE Rx SHOP. Harold J. Stead. 
Published by the Shuron Optical Company. 202 pages. $3.50. 
1944. 


Prior to Pearl Harbor, when we were feeling the manpower short- 
age long before it hit most lines, the O. W. N. A.—in calling attention 
to the need for training learners—mentioned the absence of text-books, 
the limited literature available, and listed such books as had been pub- 


lished. 


rh 
‘ 
f 


PROCEDURE AND INSTRUMENTATION 


At the time there was reference to the need for a text-book written 
expressly for the optical shop learners, and it was stated that consid- 
erable work had been done by one, well qualified to write such a book. 
It is now available—Ophthalmic Lenses % the Rx Shop by Harold 
J. Stead. 

There are two introductory sections: One, ‘‘Optics—Light and 
Refraction’’ outlines the fundamentals a shop learner should have; the 
other, ‘‘Lenses’’ gives a concise description of ophthalmic lenses. 


There is then treated in plain language from a practical approach 
and for practical application, explanations and instructions covering 
the various shop operations under such headings as: “How to make 
Lenses’’ (18 pages), ‘‘Cylindrical Surfaces’’ (10 pages), ‘‘Bifocal 
Lenses’’ (4 pages), ‘‘Laps’’ (18 pages), ‘Filling the Rx’’ (53 pages). 

Other sections deal with the use of: ‘““The Lens Measure, Neutrali- 
zation and Transposition’’ (15 pages), ‘““The Rx Shop and its Ar- 
rangement’’ (17 pages), ‘Standards and Inspection’’ (6 pages). 

There follows a glossary of commonly used terms and abbrevia- 
tions that go to make up the nomenclature of the Ophthalmic Prescrip- 
tion Department and Shop. 

An author of a book on Mechanical Optics must be in somewhat 
of a dilemma when it comes to deciding how to avoid playing favorites 
with different manufacturers in the use of illustrations of machines. In 
this book the author solved the problem by illustrating nothing but 
Shuron equipment. The book is printed on good paper, in good type, 
fully illustrated. GUY A. HENRY 


PROCEDURE AND INSTRUMENTATION 
by Guy L. DuPlessis 


A department wherein discussions will be carried on relative to the value 
of various experimental and clinical techniques as employed by Practicing 
optometrists, and also in which the instruments used by optometrists in 
various phases of their work, will be subjected to some critical evaluation. 


WAX USED IN TESTING GROUND GLASS SURFACES 


Bausch & Lomb has announced a new and simple method of test- 
ing the accuracy of ground optical surfaces by means of optical test 
glasses. The technique employs wax to fill up the matrix of furrows 
. created by emery in the grinding process of the lenses studied. 
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PROCEDURE AND INSTRUMENTATION 


A ground surface is such a poor reflector of light that the usual 
method of examining polished surfaces by means of the light interference 
pattern is not practicable. When the rough surface is given a smooth 
coating of wax it becomes reflecting and its accuracy may be measured 
with a test glass having the proper curve or degree of planeness. This 
method is valuable in saving time and labor in the polishing process 
which follows grinding. The previous method of testing, by an optical 
spherometer, afforded less than one-tenth the accuracy attainable with 
test glasses. 

The test glass, employed with monochromatic light, is, they 
believe, the most accurate method known for discovering the nature and 
amount of surface irregularities. Utilizing light waves, which are funda- 
mental and unalterable units of measurement, test glasses disclose, by the 
phenomena of interference, a series of bands or rings created by light re- 
flected from the surface of the measured object and the test glass. The 
arrangement of these bands in parallel patterns or concentric rings shows 
the nature and amount of irregularity in fractions of a millionth of 
an inch. 


THE McHUGH DRAWINGS NOW AVAILABLE IN 
KODACHROME SLIDES 


As a further contribution to the professional knowledge of the 
human eye, Kodachrome slides of the accurate McHugh paintings from 
‘‘The Human Eye in Anatomical Transparencies’”’ are now being offered 
by the Bausch & Lomb Optical Co. The value of the new book as a 
teaching medium will be greatly enhanced by the use of these slides, per- 
mitting instruction of large groups and enabling teachers to explain the 
anatomical construction of the eye through these serial dissections pro- 
jected on the screen. 

Fulfilling numerous requests for slides, Bausch &% Lomb commis- 
sioned Kodachrome technicians to reproduce composite layers of the 
eye as they appear in the transparent acetate views in the book. The 
difficulties in preparing and photographing combined sections to secure 
the various gradations of color were extreme. The result is perhaps the 
finest Kodachrome technical reproductions ever made. Two sets of 34 
Human Eye slides each will be available in convenient cases. One set 
will be 2’’ x 2” and the other will be 3%4’’ x 4’’. The smaller slides 
will sell at $35.00 per set and the larger ones at $115.00. Individual 
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ANNOUNCEMENTS 


slides of the former will be obtainable at $1.25 each and the larger ones 
at $3.50. Each set of slides includes a reference manual on the slides? 
providing a description which will be particularly useful for teachers. 


ANNOUNCEMENTS 


| BIELSCHOWSKY’S “LECTURES ON MOTOR ANOMALIES” 


The Dartmouth Eye Institute announces that the second edition of 

Bielschowsky’s ‘‘Lectures on Motor Anomalies’’ is now available. This 

| collection of monographs has been out of print for some time. Optome- 

| trists may order copies at $1.50 each, post paid, from the Dartmouth 

Eye Institute, Dartmouth Medical School, Division of Publications, 
Hanover, New Hampshire. 


ABSTRACTS 


A department in which will appear abstracts of the literature of optometry, oph- 
thalmology and applied optics. These will be classified according to the following list, 
although contributions to all sections will not necessarily appear in each issue. 

. Ocular Refraction. 7. Ophthalmic Lenses and Material. 

. Physiological Optics and Color Vision. 8. Instruments. 

. Ocular Muscles. 9. Hygiene and I[llumination. 

. Orthoptics and Reading. 10. Applied and Physical Optics. 
Anatomy, Histology and Embryology. 11. Education, Sociology and Economics. 

. Ocular and General Pathology. 12. Miscellaneous. 


AWS 
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INSTRUMENTS 


A DRUGLESS TONOMETER. H. G. Noyes, Columbia Optometrist, 
1944, 18, 69, 4. 


The author suggests that a drugless tonometer be devised to measure 
the intra-ocular tension through the closed lids. He suggests that perhaps 
some device with padded prongs similar to the prongs now in use on 
the lensometer be made, but suggests also that the scale rather than the 
spring principle of measuring tension be employed. é.¢ & 
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ADVERTISEMENTS 


¢ OPTICAL INSTRUMENTS 
¢ OPHTHALMIC INSTRUMENTS 
e TEST LENS SETS 
e TRIAL FRAMES 


S. Iudtrument Company 


421 WEST 54 STREET — 
NEW YORK 19,N. Y. 


PRECISION OPTICS 


CONTACT LENSES* 


Optical Research, Iuc. 
29-14 40th AVENUE 
LONG ISLAND CITY 1, N. Y. 


*BROCHURE AVAILABLE ON REQUEST 
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ADVERTISEMENTS 


Cool Green Therminon Lenses 


meet the demand for an infra-red absorptive lens providing high transmission 


of the visible light necessary for efficient vision. 


REG. U.S. pat. OFF. 


COMFORT AND PROTECTION 


Available through leading independent supply houses. Give your patients 


Therminon comfort and protection . . . day and night. ? 


THERMINON LENS CORPORATION, DES MOINES 9, IOWA 


Our country is fighting for its very life against Nazi-Facist tyranny and slavery. 
You can help save Freedom, Democracy, Tolerance and our American Way of Life 
by investing every surplus penny in 


WAR STAMPS AND BONDS 


The Safest Investment in the World. Buy Some Today. 


MINNEAPOLIS, MINN: 
Atlantic 2469 


HOUSE OF SERVICE 
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ADVERTISEMENTS 


translation 
Spatial Senses Movements 


of the Eye 


The American Academy of Optometry takes pleasure in offering to you one of Optom- 
etry’s finest contributions to science, Ewald Hering’s “Der Raumsinn Und Die Bewegungen 
Des Auges,” translated into English for the first time. 


This text about which you have heard so much is now available—translated by Doctor 
Carl A. Radde, a member of the American aeeneme eminently fitted for the task; it brings 
to you in Hering’s own words his work on: 


Retinal Correspondence Movements of the Eye 
The Horopter The Influence of Experience 
The Contest of Contours Stereoscopy 

The Law of Identical Points Binocular Color Mixture 
Accuracy of Localization in Space 


No Optometrist and certainly no student can afford to be without this text which in 
every sense ranks with that of Helmholtz and Donders. It will hold your interest as no other 
text in Physiologic Optics has ever done—every page, every diagram—for it is written in a 
style which because of the sincere simplicity of expression will make you want to read on 
and on. In simple, easy and absorbing manner, it discusses the most complex of psycho- 
physiological problems. 


A SOUND BACKGROUND FOR ORTHOPTIC WORK 


NOW READY—ORDER YOUR COPY TODAY—$5.00 POSTPAID 


SPECIAL ORDER FORM 


DR. j. FRED ANDREAE, Secretary 
American Academy of Optometry 
Lexington Bldg., Baltimore, Md. 


Dear Doctor Andreae: ; 
Please send me, postage paid, one cloth bound copy of the new English translation of Ewald Herings 


SPATIAL SENSES AND MOVEMENTS OF THE EYE, as written by Dr. Carl A. Radde, and published by the 
Academy. 


I enclose Money Order or Check for $5.00 in full payment. 


Dr. 
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THE ONLY FLAT TOP ONEPIECE BIFOCAL 


ULTEX 


Every ethical optical man will welcome the new availability 
of K Ultex. Complete base stocks are now on hand. A 
reduction in K consumer prices makes it easier than ever 
before for the doctor to fit this decidedly superior bifocal. 
A reduction in blank and Rx costs maintains the liberal 


profit margin. 


Price protected K Ultex 


BEST BY EVERY OPHTHALMIC TEST may be prescribed or sold 


. Sharp, wide angle vision through both reading 
Free of color fringes. 
Can be ground thinner. 


Jump is practically eliminated. 
. Wider reading field, due to inside conment. 


. Optically true surfaces, cold pitch polished like finest instrument lenses. 
Keen definition, no hazy image from injurious fusing processes. 


Thin segment shoulder; no annoying shoulder reflections. 


. Full usetul segment, conforms to charted course of the eye in reading. 


MINNESOTA OPTICAL COMPANY 


2928 Lyndale Ave. So. -: MINNEAPOLIS, MINN. 


end distence portion. only by licensees. Write 


us for details of the li- 


cense plan. 


VISUAL - SKILLS TESTS 


and 


VISUAL - SKILLS TRAINING 


Are adequately provided for in the 


NEW KEYSTONE PRODUCTS 
The Basic Unit (BU Series) ; 


A new approach to the correction of 
strabismus. 


The Visual-Skills-Training Unit (An 


Series ) 
Designed especially for Visual-Skills 
Training. 


Write for Prospectus of the 
New Keystone Services B-10 and T-10-A 


KEYSTONE VIEW COMPANY 
MEADVILLE . PENNSYLVANIA 


2 Year War Course 


OPTOMETRY 


Day and Evening Classes 


CLASSES NOW STARTING 


For Information Address Dean 


MONROE COLLEGE of OPTOMETRY 
158 N. Wacker Drive -:- Chicago, Ill. 
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EDITORIAL NOTICE TO CONTRIBUTORS 


The American Journal of Optometry and Archives of American 
Academy of Optometry is a monthly journal, published in annual volumes 
of about five hundred pages of reading matter each, illustrated where 
necessary, by cuts in the text. 


About one-half of the space is devoted to technical articles, and the 
remaining half is given over to special departments, editorials, abstracts 


and book reviews, in large part original. 


The papers and reports are original and are accepted only with the 
understanding that they are to be published in this journal exclusively. 


The editors of the American Journal of Optometry and Archives of 
American Academy of Optometry beg to offer the following suggestions 
to authors who propose to favor them with the publication of their con- 


tributions: 


I. Write on one side of the paper. Double-spaced, typewritten MS. is 
preferred. 

II. Words to be printed in italics should be underscored once, in SMALL 

CAPS twice, and in LARGE CAPITALS three times. Antique type 

when called for should be so marked. 


. Be sure that the title of your paper indicates its contents. Should the 

subject be a general one, for instance, Case Reports, it would be well to 
mention the subject of each special report—for instance: Case One. 
Progressive Myopia with Exophoria. Case 2. Divergent Squint with 
Amblyopia. These special titles will appear in the table of contents of 
each number. 


. Illustrations should be carefully drawn with India Ink on separate sheets. 


V. When authors receive proofs for revision, they should correct and return 
these without delay. We beg, however, to remind our contributors that 
changes in the manuscript necessitates resetting, this causing much addi- 
tional expense, so we ask that alterations be limited to what is of essential 


importance. 


VI. Because of the added cost, we have discontinued the giving of gratuitous 
reprints to our authors, but we will supply them with these at the cost 
of press work and paper where so desired. The following tables of 

charges will apply for the year 1944. 


Number 
of Number of Pages in Reprint 

Reprints 4 8 12 16 20 24 
100 $5.95 $10.75 $13.50 $16.00 $19.00 $21.50 
250 9.75 18.40 22.50 24.50 26.75 31.75 
500 15.70 26.60 32.50 36.25 40.25 48.15 


Prices for greater numbers furnished on request. Orders for reprints 
should be placed at the head of the manuscript, or should at the latest 
reach us before the Journal has gone to press. 


When sending manuscripts to the American Journal of Optometry 
and Archives of American Academy of Optometry, please address the 
editor: Dr. Carel C. Koch, 1501-1504 Foshay Tower, Minneapolis, 


Minn. 
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Camp let Optical Senuice 


PRESCRIPTION ANALYSIS FOR ADDED PATIENT 
LENS GRINDING SATISFACTION—PRESCRIBE: 
@ ORKON LENSES 
LENS TEMPERING (Corrected Curve) 
@ COSMET EDGES 
CONTACT LENSES (Distinctive Style and Beauty) 
EYE PHOTOGRAPHY 
N. P. BENSON OPTICAL COMPANY, INC. 
Established 1913 
MAIN OFFICE: MINNEAPOLIS, MINN. 
Aberdeen Duluth Eau Claire Bismarck 
Rapid City Albert Lea La Crosse Wausau 
Winona Stevens Point 


THE DIOPTIC REVIEW 
and 
THE BRITISH JOURNAL OF PHYSIOLOGIC 
OPTICS 


New Series. A tri-annual review of optometry, containing 
original papers and critical reviews dealing with refraction, 
orthoptics, ophthalmic apparatus, the history of optics, and 
allied subjects. Also case reports, book reviews, correspondence 
and abstracts. 


Now in its forty-eighth year of publication. 


Annual Subscription, $5.00 


Published by 
THE BRITISH OPTICAL ASSOCIATION 
65 Brook Street 
London, W. 1. 
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FOR CLEAR VISION AT 
“ARM’S LENGTH” 
UNIVIS 3-WAY LENSES 


A. R. is a business man who 


~"™ spends a great deal of time at traicht- 
his desk. Recently he was advised we — swat pea 


to wear bifocals. After careful 
examination and prescription he was fitted with a pair of the 
best. Everything was fine—for close work and distance vision. 
But, somehow, that calendar at the far edge of the desk was 
obscured in a haze. Complaint . . . re-examination . . . new pre- 
scription. Now he’s wearing Univis 3-Way Lenses. Vision clear 
and unlimited—for reading...for distance...and at “arm’s length.” 


Significance: Your presbyopic patients who are not com- 
pletely satisfied with bifocals may need the extra “arm’s length” 
field of Univis 3-Way Lenses. 
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BUY U.S. WAR BONDS...AT LEAST 10% EVERY WEEK gia 


PERMANENT ALIGNMENT 


Shuron Shurset Ful-Vue mountings hold profession- 
ally prescribed lenses in positive alignment with 
maximum security. The top arm, which follows the 
brow-line behind the lens, absorbs the shocks and 
strains encountered in daily use. Shurset is practical 
—and ultra smart, too. wea 


SMART EYEWEAR 
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